L ast month, we introduced the integrated practice unit (IPU)-a patient-centered, value-based, multidisciplinary care model-designed to treat conditions over the full care cycle [7] . This month, we focus on: (1) One institution's plan for implementing IPUs, (2) potential obstacles to adopting this approach, and (3) approaches for addressing those obstacles.
Creating an IPU for Lower Extremity Joint Pain
Given the high prevalence and societal costs of managing conditions that manifest as lower extremity joint pain, such as osteoarthritis, the Dell Medical School has designed an IPU for managing this common condition. The IPU is designed to improve value-defined as health outcomes that matter to patients per healthcare dollar spent-through developing a treatment plan tailored to patients' preferences and serving as a ''one-stop shop'' of services to longitudinally address both the clinical and psychosocial factors affecting their musculoskeletal illness.
A key feature of the lower extremity joint pain IPU is a holistic evaluation before the patient arrives for his or her visit. This evaluation is achieved via: (1) An online collection of patient-reported outcomes (PROs) to assess mental health status, overall health status, and condition-related functional outcomes prior to clinic; (2) the gathering of a detailed medical history; and (3) a review of the data in an IPU team ''huddle'' prior to the patient's visit to identify which multidisciplinary IPU services could potentially improve lower extremity joint pain-specific patient outcomes and overall health A Note from the Editor-in-Chief:
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status. The latter conversation begins the process of defining an individualized treatment pathway for each patient. An online platform, which should be compatible with mobile and web-based devices, enables two-way communication with the patient and initiates information sharing prior to the in-person visit by delivering relevant decision aids in digestible ''chunks.'' An online component also allows patients to share their preferences, values, and treatment goals with the clinical team prior to their visit.
IPU in Practice
To illustrate, we will use the example of a 70-year-old woman with obesity and mild depression, who presents with pain from severe osteoarthritis of the knee. Consistent with the principle of ''downstreaming'' care [7] , all patients seen in the IPU will initially be evaluated by a specialty-trained orthopaedic nurse practitioner or physician assistant (termed an ''associate provider''). The associate provider will review information collected prior to the visit with the patient and help the patient understand which treatment options may be appropriate based on her preclinic PROs, level of patient activation, and chronic comorbidities. The patient, having electronically received decision aids regarding lower extremity joint pain before her visit, can ask relevant questions and share her goals in seeking treatment, such as pain relief or a return to her favorite activity. Based on this conversation, patients will be offered additional services, such as weight management counseling, mental health support, smoking cessation programs, and social worker support to address psychosocial drivers of musculoskeletal illness. These services could all be offered through a single member of the care team such as a social worker trained to provide care coordination, mental health, and behavior modification support. With the patient's consent, these services and the ''core'' treatments for lower extremity joint pain (including physical therapy, NSAIDs, steroid injections) comprise her personalized treatment plan.
The type, frequency, and delivery mechanism (virtual vs. in-person, or from the IPU team vs. an existing community partner) of treatment will vary based on the patient's clinical and psychosocial characteristics, as will triggers for progressing to other phases of treatment. A worsening of the patient's PRO scores, for example, may precipitate a conversation to see whether her symptoms have become sufficiently limiting to consider surgery. The patient and associate provider agree upon realistic, measureable goals from treatment and this ''contract'' is available to the patient online. If there is a diagnostic dilemma or it becomes clear that a patient is an appropriate candidate for surgery, the associate provider will invite the orthopaedic surgeon into the conversation.
Patient engagement beyond the office visit involves robust virtual followup, including monitoring of PROs and clinical data to ensure patients achieve their goals. The level of engagement from the IPU team will vary depending on the patients' needs and preferences. For example, lowcomplexity patients respond to PRO surveys at regular intervals and are contacted only if they raise an issue (via the two-way communication platform) or if there is an unexpected change in PROMs. For more-complex patients (such as our example patient in the previous paragraph), an assigned care coordinator may check in by phone or video-conference biweekly to support her. Some IPU services such as weight management or home physical therapy support can be delivered virtually through online platforms. If the treatment plan does not yield the desired improvement or maintenance of outcomes, the patient's lead provider, which is usually the associate provider, can explore alternative or additional treatments with the patient. We believe the approach described above will drive higher value across a population of patients with lower extremity joint pain, and expect that most patients will achieve their goals with nonoperative treatment. However, for a certain proportion of patients, stabilization or lessening of the impact of the disease on their quality of life may be the best we can hope for (even with surgical treatment). We will assume our example patient achieved her goals. At this point, the associate provider would facilitate her transition out of the IPU and back to the primary care environment. This involves contacting her primary care provider to share a summary of treatment provided and recommendations for condition maintenance. In the future, if the patient's lower extremity joint pain were to return, the primary-care physician could refer the patient to the IPU once again.
Obstacles to Implementing an IPU Approach
The barriers to implementing IPUs will vary based on the condition being treated, organization of the providers, and characteristics of the local community. These barriers can be divided into three subcategories: Operational, technology, and payment/contracting.
Operational Challenges
Allowing associate providers and other nonphysician providers to take on greater clinical responsibility is a departure from current practice. However, multiple health systems, such as 26 primary care clinics under the Interior Health Regional Health Authority in Ontario, Canada, and the head and neck cancer service at the University of Michigan Medical Center have implemented nonphysicianled delivery models demonstrating clinical outcomes similar to those of physician-led models while achieving greater patient and provider satisfaction, and greater specialist physician availability for more complex patients [4, 8] . As described by the authors, some patients may not respond positively to seeing associate providers. In these situations, having the orthopaedic surgeon available to see any patient who wants to see them, and having the surgeon introduce the associate provider as part of the ''care team'' are two potential solutions.
Most institutions will choose to develop multiple IPUs to address different conditions similar to MD Anderson's oncology IPUs [10] . In these cases, certain IPUs (such as those for lower extremity joint pain and low back pain) may draw upon physical therapy and behavioral health since they are similar services. Treatments and services unique to an IPU or condition are considered ''core'', while those used by multiple IPUs/conditions should be considered ''shared'' services. Operationally, the latter should be located and staffed to enable easy, real-time access to all IPUs utilizing the service. This approach is similar to that of the ''shared service centers'' that have been adopted by more than 30 US integrated delivery systems for business functions such as procurement and human resources/finance in which staff are co-located and share a single information system [9] . Still, there are several trade-offs worth considering. In terms of operations, having services embedded within the IPU, as opposed to centralized, would enable immediate access to those services for patients in the IPU, along with much less scheduling complexity since the service is no longer shared. The major risk is that certain IPUs may not have sufficient demand for nutrition and weight management services relative to resources available, thereby resulting in wasted capacity.
The daily scheduling of shared services presents another challenge, given the need to provide seamless patient access while ensuring appropriate supply and utilization of services. Upfront stratification of clinical needs based on PROs responses and previsit data collection, and virtual delivery of services are two strategies to reduce scheduling complexities. Several health systems, including Partners HealthCare, have developed efficient systems to assess patient complexity previsit, enabling primary care clinics to schedule and staff accordingly [6] . Additional strategies include providing extended hours for in-clinic and virtually-delivered services. Lastly, a certain proportion of patients may not want or need multiple shared services.
Technology Challenges
There are several technology capabilities that are essential for driving patient-centered value through this model. Perhaps most critical is a patient-engagement platform that enables two-way communication (whether by text, voice, or videoconference) and sharing of content (such as care pathway information, photos/ videos of wounds, and personalized treatment plans) between the patient and IPU care team via web-based and mobile devices. The platform must collect outcomes (like PROs, patient satisfaction) longitudinally and display the data in real-time for use in and beyond the clinic. The platform improves communication within the care team, and enables a dashboard approach so that providers can focus resources on the patients who most need intervention, based on real-time information. Virtual care delivery has been tested widely: For example, the United States Department of Veterans Affairs has trialed multiple telehealth applications (including face-face consultations, tele-imaging) for needs related to chronic conditions, mental health, and specialty consultations in some 820,000 veterans (as of 2013) with an estimated savings of USD 1500 per patient and mean patient satisfaction score of 86% [3] . A major barrier to acquiring this technology, beyond staff/patient training and upkeep, is the upfront cost of customizing the platform to the specific needs of the IPU. In our experience, many vendors have indicated a willingness to partner with providers in building these platforms at little to no cost in exchange for having a collaborator to trial, improve, and validate the application. In addition, several major electronic health record companies [1, 5] are quickly building and rolling out additional features of their core products to meet these needs. Technology enables ongoing outcomes data collection, which is critical for enabling the real-time use of these data to continuously improve value. For example, Berliner and colleagues [2] have shown that preoperative joint function, pain, and mental health PROs can be used to predict which patients are most likely to achieve a clinically meaningful improvement in pain and function from surgery. This algorithm (and others like it) are built into risk calculators for use during the office visit so patients can receive a personalized risk/benefit assessment during the shared-decision making process. Ideally, these platforms will use machine learning techniques to continuously refine the algorithms based on incoming patient data. The same principle would apply to models analyzing operational data collected in-clinic (such as clinic room utilization, shared service supply optimization, patient wait time). With these data, providers can make continuous adjustments to the care model and patient experience based on real-time, quantifiable feedback.
Payment and Contracting Approaches
Last month [7] , we highlighted the importance of measuring performance in order to optimize value. These data will also be critical for orthopaedic providers and payors to develop population-level, risk-sharing contracts. Ideally, payors will continue to take on insurance risk (as might accrue following unforeseeable events or in the care of complex patients), while the IPU will assume the performance risk for longitudinally managing the medical condition itself. Through providing personalized treatment programs to patients who are most likely to benefit from them, and by addressing the psychosocial drivers of disease, the IPU can achieve improved health outcomes at a lower cost per patient. In order to incentivize the care team, the IPU must share in a portion of those savings with the team members delivering and supporting care, and, after delivering superior value, be able to contract with payors for greater patient volume in the future.
Given reimbursement rules under fee-for-service payment models, and the fact that many services described (e-consults, social work, mental health support) are often not currently covered by employers and insurance plans except for in specific cases (such as bundled payments), models like the lower extremity joint pain IPU will likely be harder to justify in the current state. They will likely result in lower margins or even negative margins relative to current performance. Furthermore, as has been shown with the US health insurance exchanges, there will be significant lag time as payors develop the necessary infrastructure and processes to support riskbased contracts; since most payors are not ready for true value-based payment approaches, the vast majority of clinical practices and health systems pursuing IPU-like models will likely work under hybrid arrangements. These arrangements could range from expansion of fee-for-service to cover certain shared services, or slight modifications of current bundled payment models. At the same time, due to the impending rollout of the Medicare Access and CHIP Reauthorization Act, which provides significant direct incentives for physicians to move towards alternative payment models and comprehensive quality measurement at the individual provider level, movement towards an IPU-like model will likely pick up pace. In our experience, we have encountered and begun working with employers and payors who are interested in realigning incentives in order to financially justify models like the lower extremity joint pain IPU. In these cases, we recommend starting with a small pilot population, minimal financial risk for providers, appropriate risk-adjustment, and mutual trust built upon a desire to improve value for patients.
